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STUBBLE-MULCH farming, spcctnciilar in its re- 
cent spread across the West, has sound scientific 
support. In one form or another, it has been demon- 
strating its advantages on. experimental plots and in 
isolated field trials for many years. It is a practice 
that furthers the highest crop and livestock produc- 
tion compatible with the principle of soil security. 
It is a simple but eflt'ective method that will help us 
to avoid in the present emergency the disastrous 
aftermaths of the plow-up program of the 1920's. 

Materials for mulching arc at himd — products of 
the land itself — waiting to be used for the retention 
of crop-making moisture and soil. 

Equipment can be bought on the market, or it can 
be rigged up by the furmev himself. 

Stubble-nuileh farming can be fitted into a general 
conservation system — applied to grain fields, row-crop 
land, and strip-cropped areas. It is flexible and eco- 
nomical, requires less mule power or machine power. 

Success wdth this system is as much a matter of cor- 
rect timing as of anything else. Mulching operations 
should be gaged to beat the weeds to the field im- 
mediately after harvest, before they have a chance 
to make off with the moisture. It is also as im- 
portant to operate at correct speed as it is to use the 
right equipment. Finally, mulching should be ac- 
cepted as but one of the practices that make up a 
conservation-farming program. 
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MULCH MATERIAL GROWN ON LAND TO BE MULCHED 

pARMERS who can adopt it will naturally want to know about a 
tillage practice that lets more water into the soil, reduces evapora- 
tion, prevents soil from blowing or washing away, keeps down weeds 
improves soil structure, and kills grasshopper eggs. ' 

inese results arc obtained from the practice of using as a mulch 
oil cultivated fields the residues or top growth of crops grown on 
tnese helds. This can be done by tilling the soil with implements 
tftat leave these materials on the surface, 
i^xtensive areas in some Western States are now under this type 
f KM ^^^^^ practice of using crop residues as 

a stubble mulch on grain fields had its beginning as far back as 1910 
or belore, when somebody began "gopher plowing" summer-fallowed 
land. In another State by 1941 most of the 90,000 or more acres of 
cropland that were protected by a stubble mulch were brought under 
ms type of management. 

^.or the farmer who began stubble-mulch tillage in 1941, special 
equipment or attachments for the ordinary farm implements had 
t)een developed. Back in 1910 "gopher plowing" was done by remov- 
ing the moldboard from the plow before putting it into the field, 
wl fl^^ ^^^^^^ ^^^'^ ^^^^ tillage may have been begun in a locality, 
th u ^^^^ iarm or at an experiment station, it has replaced 
e old way of plowing wherever given extensive trial. Covering 
rp F several inches below a surface of bare soil is being 

epiaced by the newer practice of leaving the residues on top. Mixing 
organic material with the soil has also proved to be less effective than 
™git ontop^ (See fig. 1.) 

lu the Great Plains, bare-cultivated fields are likely to be a wind- 
^rosion hazard except in years of exceptionally heavy rainfall. But 
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Figure 1. — Organic materials partially mixed with the surface soil (B) provide 
greater protection against erosion than they would if completely covered (0) 
but not so much as if left on top {A). 

if rough -cultivated and protected by a mulch, the fields lose little soil 
by wind erosion, and after a number of ye?irs the structure of the 
soil is in better condition for crop growth. Similarly, farther west, 
where winter rainfall damages bare-cultivated fields, a mulch on the 
surface, supplemented by special tillage if needed, keeps the ground 
open so that less rainfall is lost in runoff. The soil loss, too, is less, 
and the structure of the soil improves. 

Using a mulch to get more moisture into the ground, to improve 
the soil structure, and to reduce soil loss by wind and water erosion 
— ^this is soil management for sustained yields. 

Experiments and experience have shown that mulching with crops 
grown on the land works in with conservation practices — strip crop- 
ping, terracing, and the use of rotations and cover crops. This kind 
of mulching can be done in grain fields and fields planted to row 
crops, in orchards, and in vineyards. 

The spread of this practice to all areas where it can be used suc- 
cessfully requires that tillage methods be adapted to a wide variety 
of soil and climatic conditions and to many different crops. Suitable 
tillage equipment must be used. Farmers can supply themselves 
w^ith much of this equipment by changing sorhewhat the machinery 
they already have. Modified moldboard plows have been widely 
used. Taking the moldboard off the plow is not all that is needed to 
adjust farm machinery to this new tillage, but it is still a good way 
of using one machine for certain jobs. Some farmers have one type 
of equipment, some another. This bulletin does not suggest a choice, 
but gives a brief description of representative types of equipment used 
in mulching extensive areas. 

The tillage practices described are chiefly those that have proved 
successful in grain fields in the Pacific Northwest and on the Great 
Plains. Some additional suggestions are made about mulching with 
cover crops or with residues from small grains, legumes, and row 
crops— practices of particular interest in the East and South. 
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IMPORTANT OPERATIONS IN MULCH FARMING 

Certain tillage practices are common to mulching with materials 
grown on the land to be mu ched, whether the crop is! ™nra sma 
gram, corn cotton or sorghu.n, whether it is grLn in areTs of sum 
^7^^^^ « summer-fallow% an annua^croVping 

too r£ o"n?1%\™P^T'"-! ^^""^f. ^"^^^^ "material on 

o t/ i' ^' ""^'^^^ unusually heavy 

3 If the stubble is too heavy to permit cultivation, break it into 
shorter lengths and partially cover it. ' 

4. If the stubble is too light to provide complete protection, roughen 
the surface by special tillage practices. o 1, rou^nen 

0. Till as soon after harvest as is necessary to kill weeds. 

7 kT" l^^^a cultivated depth at the Hrst tillage. 

r^Li ■ ■ "Fft till'^ge use a rod weeder or other available equip- 
ment having similar action to compact the soil beneath the surf aci. 

thm,iX^^^ firm seedbed at the level where seed is to be placed, 
tnough the surface may be cloddy. 

9. Perform all tillage and seeding operations on the contour, 
iu. Use stubble mulch in combination with crop rotations, strip 
croppmg, and terracing. ' ^ 

ton m,?r'"!J*.V""''^'-T'"^ at correct speed. High-speed tillage covers 
too much of the residues and pulverizes the surface soil. 




4 



FARMERS' BULLETIN 1917 






MONT-2737 



PiGUKE 4.— A grain field after tillage with large sweeps. The heavy stuhble wiH 
be broken down and brought in contact with the soil by later cultivation. 
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IN THE GREAT PLAINS 

Wheat is growi, in the Great Plains under the summer-fallow system 
and as an annual crop. In both types of farming the stubbll is used 
as a mulch to conserve moisture and prevent soil blowing D ck 
foot cultivators or sweeps have been more widely used than other 
implements to produce this mulch (fig. 4). ''"'i" o^ner 

ANNUAL CROPPING 

In areas where a crop is grown every year, tillage operations tn nre 
pare the seedbed for fall seeding sLuld 'begin imSrely after 
harvest. The weeds should be killed with a minimum of disturbance, 
since rough cultivation will increase evaporation of soil moisture. 
np2L L °Pf ^t^on «f the roa weeder is all the cultivation 

ecc sary to prepare the seedbed. Winter wheat may be seeded in a 

holb T ""1-^"'' ^^''"^ all cultivation between 

iiaivest and seeding should leave the soil sufficiently compacted to 
prevent circulation of air through the soil. 

For spring wheat, the sequence of tillage operations is determined 
by moisture conditions. Initial tillage ^ is done in the fall if there 
IS sumcient moisture, and final preparation of the seedbed is post- 
ISt untifsprm""^" ^'^ti-emely dry, all tillage may be 

Plowing and seeding may then be done at the same time. The line 
or impleincnts drawn in this combined operation usually includes 
a one-way disk, a packer and a drill. If it is more desirable to culti- 
vate and seed in separate operations, the tillage equipment and the 
packer are used together, and the seed is planted in another operation, 
^^uitivating and planting iii one operation takes less time and puts the 
scea in the soil with a minimum loss of moisture. 

SUMMER FALLOW 

In the summer-fallow system the soil is without the protection of 
a growing crop during the spring and early summer, when erosion is 
most severe. Furthermore, in these drier, summer-fallow areas there 
IS nicely to be too little wheat stubble for a satisfactory mulch, and the 
summer rains hasten decomposition of what there is. Cultivation in 
tnese areas, as distinct from that in others, is therefore characterized 

^^thods that best preserve the stubble and supplement the lack of 

there is no need for cultivation immediately after harvest to kill 
weeds, the stubble may be left standing until the spring of the next 
wifh 1 there is sufficient moisture for weed growth, cultivation 
at 1 ^ ?.9,*^,"^^ceder or suitable sweep equipment must begin immedi- 
r 1 1 ^"^^ becomes too compact for cultivation with" regular 
rod wecclcr, special shovel attachments should be brought into use. 
(Seep. 17.) 

J h'^i'o is not enough inidch to give adequate protection against 
"incl erosion in the spring and summer of the fallow year, tillage with 
^|J^P|ements that leave a cloddy surface will help. 

oponTtionl JP^i^^i the operations conimonlv known as plowing and all other 

Srowing of crops loosen the soil Kufficiently to movide proper conditions for the 
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Another means of i:)rotectinfi^ a^fainst erosion where crop residues are 
scanty is to alternate contour strips of fallow and frrain each year. 
On fields strip-cropped in this way the yield is higher than on those 
having the entire area in a crop one year and fallow the next. 

Wind strip cropping is a common practice over large areas of the 
Plains. More and more the strips are being run on the contour instead 
of in relation to the direction of the wind, and the fallow strips are 
being protected by mulch. Mulch-farming is not carried 6ut propei^ly 
unless all cultivation is on the contour. ' 

In the initial tillage the soil should be loosened as deep as it is to be 
cultivated, for if this depth is finally reached only in successive tillage 
operations, the loss of moisture, through evaporation will be greater. 
This practice, common to all areas, is especially important where 
rainfall is low. 

IN THE WHEAT-GROWING AREAS WEST OF THE ROCKIES 

West of the Rocky Mountains, as in the Great Plains, there.are areas 
where a crop can be grown every year and areas where there is enough 
rainfall to produce a crop only every other year. In both areas, the 
greater part of the ammal rainfall comes from October to May. Ero- 
sion occurs mainly in the winter and early spring (fig. 5). The sum- 
mer months are dry and hot, and crop residues therefore decompose 
slowly. 




WN-35321 



FiGURK o. — Erosion on finely workod land caused by rains during February and 
March. This field was plowed with a moldboard plow. The surface was worked 
to a fine condition with the harrow and the field was planted to winter wheat. 
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/ ^•:7-Heavy stubble after fall preparatory treatment with a one-way disk 
QtlhJ^ eecentric disk (i?), and with a rotary siibsoiler (C). All three 

mom bring the straw in- contact with the soil so that it decomposes 

g, V ^ .y^P^^^iy. The small basins made bv the eccentric disk catch water; the 
uo^^oiior leaves the surface rough and open. 



481486° 
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SUMMER FALLOW 

In summer-fallow areas wheat is the principal crop. Crop residues 
may in some years be light and in others extremely heavy. If the 
stubble is heaVy, the straw must be broken into shorter lengths and 
brought into contact with the soil to induce partial decomposition. 
The stubble must be broken down also to prevent its collecting on the 
standards of rod weeders or other equipment. This work is done in 
the fall after the crop is harvested. 

Figure 6 shows three fields in which the stubble was broken down: 
In one, with a one-way disk; in another, with an eccentric disk: and 
in a third, with a rotary siibsoiler. A light disking in the spring levels 
the furrows, or basins, left by the eccentric disk and breaks down the 
stubble still further. 

If residues are too light, the rotary subsoil er may be used in the fall 
to loosen ,the soil and leave depressions for better conservation of 
rainfall. 

The initial tillage is usually done in the spring. It must leave all 
crop residues above the position at which the rod weeder is operated. 
The soil should be compacted soon after the initial tillage to prevent 
circulation of air through the surface layer of soil. 

The land may or may not be disked before the initial tillage opea- 
tions, depending on the condition of the residues, the soil type, and 
weather conditions. If the land is disked before it is plowed, less 
cultivation will be required to prepare a good seedbed. 

The first cultivation for killing weeds is done with a rod weeder 
immediately after the initial tillage to establish a line of soil moisture 
below the mulch. The larger type of weeder should be used on heavy 
stubble. These newer, larger models have a clearance between the 
frame and rod of at least 23 inches. The rod will operate through a 
fair amonnt of short straw, but long, wet straw will cause the same 
difficulties experienced when other types of weeders are used. 

For winter wheat, all cultivation tor preparing the seedbed can be 
done with the rod weeder. The soil in which the seed is placed must be 
well prepared, even though the surface remains rough. In some areas 
seeding is delayed until the first fall rains moisten the soil down to the 
moisture line established by the tillage oi^erations. If weeding opera- 
tions are conducted so as to maintain this moisture line near the sin- 
iface, light rains may put the soil in suitable condition for plantmg. 
If the surface has been allowed to dry too deep, the early rains may not 
be sufficient to permit planting. 

If the fallow land is carried throu^jh the second whiter for spring 
seeding, the crop residues will be suflTiciently decomposed at the tiine ol 
seeding to cause no difficulty in preparing the seedbed or -in seednig. 
If crop residues are too scanty to, protect the field through the winter, 
cultivating with a subsoiler puts the soil in condition to receive winter 
rainfall. 

- ANNUAL CROPPING 

A rotation of wheat and a legume is the cropping system recom- 
mended for areas of the Pacific Northwest where there is enougn 
rainfall to produce a crop every year. The amount of nitrogen lur^' 
nished the crop following the legume is determined in part by t» 
way the legume is used. The stubble from a leguminous crop yi^^^ 
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the greatest return when converted into a mulch through which sue 
ceedmg crops are planted. Experimental work has shown That vie ds 
of wmter wheat following sweetclover are higher on fields whei^ he 
sweetclover IS used as a mulch than on those where it is plowld undei 
Higher yields have also been reported for wheat foLS StS 
lecriimes used as a mulch. iv^ni^^m^ ouier 
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^SiITJc^I^J^^'^ was plo^Ye(l in the faU with a large one-way dislc. The 
stubble has sufficiently decayed to permit seeding of peas without difficulty. 

ih^^} -^^^^ "^^^^^ ^ legume follows wheat, adequate protection of 
T^^gh the winter and spring is not difficult. The wheat 
stUDble is plowed in the fall with either a modified moldboard plow or 
1 fl^ u^-^^'^^y ^^^^s plowing looseni the soil to the desired 

uepui, brings the stubble into contact with the soil or partially covers 
win K ^ic^^^ reduces loss of soil and water. By spring the straw 
lu be sufficiently decomposed to offer no obstacle to the preparation 
of the seedbed for the legume. 

mAtll ^A^^f ^^^^^ legume is used as a mulch for the wheat, the 
cWa ?i the land depends on whether the legume is sweet- 

o\er, aitalla, or peas. Pea straw is usually too scanty to give ade- 
H^ate protection, whereas sweetclover or alfalfa must not be allowed 

glow more than 2 feet before it is plowed or the residue will be 

Tn to permit cultivation for wheat seeding, 
venr • ^^'^ rotation it is difficult to protect the land the 

lesifl ^ P^^^' especially if winter wheat is planted. The 

decft P^^^ s^ heavy as those from wheat, and they 

jWompose more rapidly because they have a higher nitrogen content, 
at I. "^^^^'.^^^e^t follows peas, it is imperative to scatter the pea straw 

Harvest and seed the wheat with the least possible destruction of 
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the straw. Tlie wheat may sometimes be seeded through the pea 
straw without any preparation of the seedbed if disk drills are used 
in planting. Under other conditions a light disking may be required 
to loosen the soil before the seed is planted. Seeding should always 
be on the contour. 

Planting spring wheat after peas instead ot winter wheat makes ^ ^ 
control of erosion easier, because rough tillage in the fall, in addition 
to whatever organic mulch there is, will protect the pea land during 
the critical erosion period of winter and early spring. The grain is 
seeded after the time of greatest danger from erosion has passed, and 
good farming practices will then give sufficient control of erosion. 

IN THE SOUTH AND EAST 

The exi^erience of farmers in the Pacific Northwest and on the 
Great Plains has proved that using crop residues and other organic 
materials as a mulch is a practice that can well be made a part of 
conservation farming. In the East and South less extensive use has 
been made of material grown on the land to' be mulched. But this 
practice will doubtless become more widespread in these areas. Ma- 
chinery suitable for cultivating row crops through crop residues is 
coming into use. Cover or green manure crops are more and more 
being used as mulch. Terraced fields mulched with crop residues re- 
quire less frequent maintenance operations. 

COVER CROPS AS MULCH 



All or most of the top growth of cover crops can be left on the sur- 
face by tillage methods similar to those employed for producing a 
stubble mulch. The initial tillage of a cover crop should destro}^ the 




CAL-5349 



Figure 8. — Light disking of an annual cover crop. This operation leaves most 
the organic material on the surface and roughens and loosens the soil. 
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weed g-owch and^^'pt T Je< b° fJ^t^'Xlf fSf 
ROW CROP AND LEOUME ROTATIONS 

l.S»ns the soil s„fflcie„ tirto il s,,« Wl t he kX ™¥ LT^ 

venHt?=f?n L^'T ^ 1°''' ""^P "^^y "^"^ to mulch the land the 
r«?™''T,."'"'' ft'.^r 'J-P' »' implements S TIL 

?«siSg:L"r;zi o,?piges ^^sr^ p'----'-* 




groiLd wo/r^^^^"^ following a small-grain crop. Tillage operations left t] 
wui protected by a mulch. The field has received two cultivations. 
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FiGUUK 10. — Cutting sUilks with a two-row cutter before initial tillage of the 

field. 




OREG-2001 



Figure 11. — A moldboard plow of the bolted-share type from which the mold- 
board has been removed. This plow can be used as it Is, or the frog anay v 
protected by a steel strap. 
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■Hire IS tastoiiec) to tlie plow and supported by a 3-inch strap. 





WN -60016 

^^amf ^^^^'^foot shovel constructed from discarded road-grader blade 

frnm'^i? /'^ ^ moUlboard plow frame. Similar shovels may be made 
trom old plow shares. 
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WN-3001t 

Figure 14. — Lister shares attached to a plow frame by specially constructed 

frogs. 

TILLAGE IMPLEMENTS 

MODIFIED MOLDBOARD PLOWS 

A plow from whieh the moldboard has been removed lifts and 
breaks the soil instead of turning it over and leaves most of the 
crop residue on the surface. 

A moldboard plow can be modified ior mulch tillage simply by 
removing the moldboard, if the share is bolted on (fig. 11). Ii the 
share is'"quick-detaehable'' and the moldboard is removed, it is neces- 
sary to attach the share and braee the plow ^bottom by bolting a 
strap of steel as thick as the top of the ^lare to the lower row of 
holes used in fastening the moldboard (fig. 12). S.crap steel, such 
as old drill tires, is satisfactory for the brace.' 

If the regular plow bott6m is removed, duckf oot shovels may be 
attached to the plow frame. These shovels may be made from dis- 
carded equipment (fig. 13). Lister shares (fig. 14) also may be at- 
tached to i)low frames by means of speciall}^ constrneted frogs. 

Removal of the moldboard decreases the draft sufficiently to permit 
an increase in the width of the area tilled without an increase in the 
power unit. Changes in wheel adjustment nnist often be made to 
compensate for the elimination of the furrow. 

DUCKFOOT SHOVELS OR SWEEPS 

Standard duckf oot shovels or sweeps may be attached to plow, culti- 
vator, and lister frames (fig. 15), to tool-bar machines, or to machines 
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FiouBE 15.-Lai-ge sweeps nttnched to a two-row lister frame convert this imple- 
ment into one that can be used in mulch farming. 





>. One type of commercial machine, with 24-inch sweeps, 
coulters may be placed ahead of the sweeps. 



WN-35418 

Rolling 
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constructed especially for their use. On these special machines the 
frames are higher, the standards farther apart, and the shovels larger 
and longer than those of the standard-cultivator type. 

In most commercial machines the large duckfoot shovels or sweeps 
are arranged in two rows (fig. 16) to permit underspacing between the 
units. This spacing facilitates the passage of crop residues between 
the beams or units. A rolling coulter may be attached to each beam 
just ahead of the sweep to cut through heavy crop residues. 

Duckfoot shovels or sweeps operate parallel to the ground surface. 
They leave the stubble in an upright position, best for collecting and 
holcling snow. These implements, both the home-made and the com- 
mercial, are widely used for initial tillage and cultivation of fallow in 
the Great Plains. 

ROTARY ROD WEEDERS 

A rotary rod weeder consists of a rod mounted in a frame and pro- 
vided with a driving mechanism that rotates the rod opposite to the 
direction of the drive wheels. The most satisfactory weeder used in 
cultivating through crop residues has a % i^^ch square rod, which 
operates at a depth of 2 to 4 inches. It kills weeds, lifts clods and trash 
to the surface, and compacts the soil below the rod. 

This regular rod equipment may be removed from the weeder and 
replaced by a heavy bar equipped with points or shovels that penetrate 
hard soil (fig. 17). This attachment has a rotating rod back of the 
shovels to prevent collection of trash on the bar supporting the shovels. 
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The reguliir rod weeder operates best in loose to moderately loo<5e 
soil. If he rod weeder or summer rains compact the soil Tthat oiSa 
tion of the Aveeder is not satisfactory, the shovel nttnphmor.f ii ?i u " 
brought into use. One ciiltivation'^ith tllS attaXnuV^^^^^^^^^ 
soil as much as does the disk or cultivator loosens the 

On some ranches in the West where soils are light, all tilla-^e open- 
tions m growing wheat are carried out with a rod weedl^l^nC 

KelrAvkh-thJl" T"'-'' sLTdTtta Sment 

me A^eeclmg uith the regular rod equipment. Land cultivated with 
he rod weeder seldom needs other preparation for fall seedW uS 

„-Jw/'^*^ '^''""^^ equipment enables tilling to the same depth 

«i h he same pOAver unit a strip about twice as wide as that cove p 
with the moldboard plow or disk tiller. The tillage coS therefore t 
ninch less thaii that for other equipment. ' i'' 

STRAIGHT-BLADE CULTIVATORS 

A straight-blade cultivator consists of a straight blade of steel 

or'litTAAvSliri '"^"^VT^^'^ lightweight frames and light blades 

H o TiP k f f,"'^ ^'T'y ^^•a'^es may be tilted so 

rm, ? ?r ^''^n^'' ^Y^^^" ''^^^ blade is drawn 

tluoun;], the soil. Curved blades also are used, particularly on the 
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J^iGUKE 18.— This machine is equipped with a heavy curved blade that raises the 
soil, roughens the surface, and leaves crop residues on top. 
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Figure 19. — farmer made this straight-blade cultivator by mounting a dis- 
carded road-grader blade on a plow frame. 




Figure 20. — A 2G-inch one-way disk, 
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heavy machines These blades lift the soil somewhat as they advance 
The heavy machines are snffic-lent y strong to be nsorl n. LhtJ^^ 
for plows (fig 18) ; the light bladL are used mli^y^ ^uWv 

Straight-blade cultivators are widely used in wind-erosion areas' 
where a smooth surface and stubble in an upright position <rive the 
test protection to the soil. As the blade opei^tes 3 to cSies below 

fil« T ^ "?Kn ^ *° ''"''^ <^«"trol bindweed 

and till tields of grain stubble. ' 

Straight-blade implements may be made by attaching roadgrader 
blades to plow frames (fig. 19). to ^ 



DISKS 



, < * " 

On n^rain fields, disks may be used for breaking down the stubble, 
for mitia tillage, or for preparing seedbeds. Both one-way and 
eccentric disks are used for this purpose. • 

In selecting one-way disks, choose the size needed for the iob. The 
22-mch and the 26-incli disks are most widely used. 

The 22-inch disk, with the disks 8 inches apart, is best adapted to 
Is soils and small quantities of crop residues. The 26-inch disk 
(hg. 20) , with the disks 10 inches apart, is better on hard ground and 
heavy stubble. It is used on heavy-textured, dry soils to produce a 
rough, cloddy surface. On light soils it may turn under the residues 
as completely as the moldboard plow. 

One-way disks cannot be operated without some coverage of resi- 
dues, but if properly adjusted and operated at coi-rect speed, tliey 
leave sufficient residues on top. The faster operation gives the greater 
coverage of residues and pulverization of soil. 

The one-way disk is also called the one-way, the disk tiller, harrow 
plow, the gold digger, and the wheatland plow. 

The eccentric disk differs from the one-way in that on the individual 
disks the holes for the shaft are a short distance off center. The move- 
T^V^f disks, therefore, digs up the soil and throws it away from 
the disks so as to leave basins on the field. These basins hold rainfall 
and thus reduce runoff. 

, ^^^Uvation with the eccentric disk brings stubble into contact with 
the soil and so induces decay. Whci*e stubble is^heavy, therefore, this 
disk may be used to reduce the amount of stubble on the surface of . 
the field. 

Oil certain makes of equipment eccentric disks are interchangeable 
with reg^]ar disks. 

SUBSOILERS 

f '^'^^P^.^'?^" shovel-type subsoiler and the rotary subsoiler are used 
^^^l^bsoiling. The point-type subsoiler has not proved very successful 
and has largely been discarded. The rotary type is more effective in 
^^^ter into the soil. Point- or shovel-type subsoilers may be 
either home-made or built on specially constructed frames suitable for 
operation with tractor power. The home-made equipment is con- 
structed by removing the moldboard plow bottoms and attaching 
points extending 12 inches beyond the beams. These points may be 
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WN- 0012 

Figure 21. — A home-matle subsoilcr. The chisel points are attached to a plow 

frame. 





WN-60017 



FiGUBB 22. — A rotary subsoiler loosens the soil and leaves surface pockets on this 
summer-fallowed field, which is to he planted to a spring crop. This tillage 
will partly compensate for lack of stubble. 
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made from discarded plow beams (f\a- o^ \ ^- , 

run this machine at intervals of 5 to fi t.? been to 

loosen the soil to a depth of 2 to 14 ncL This wn I'-'T '"^"^ 
stubble after harvest or before the itiny seasoJ ' ' "'^ '^""^ '^'^ 

ihe operating part of a rotary subsoiler is n"pv1h,rin., ^ j • 
frame suitable for tractor operation On flf/r i '""""^^^ 
points that penetrate the soil^ o f de th of in tn % •"'^f 
of approximately 2 feet ^ '""^^^"^ intervals 



tffl^ 
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luUHE .3.— One tyye of rotary subsoiler usod in the fall to prevent l;ss of water 
trom frozen ground and to break down heavy stubble, 

loosens the soil and leaves pockets that hold 
v n er rainfall. It is used on fallow that is to be carried over the 

(fi^ oo\ t!^-^^^^^ planting, especially if crop residues are scanty 

•)^f*/ • u useful on fields where the stubble is heavy (fig. 

lor It breaks down the stubble and pushes part of it below the 

^^urtace. It can also be run over a field shortly after it has been seeded 
o winter wheat/ This treatment allows more water to enter the soil 

out does not reduce the stand of wheat sufliciently to affeet it. 

vol l^^^i 1^ implement is light, it can be operated at 

lelatively low cost. 

GRAIN DRILLS 

Seeding grain through a stubble muleh requires the use of furrow 
(lei ^•'f i cut through hunches of straw so that the seed may be 

posited in the soil. Both disk- and shovel-type furrow openers 
^leinuse. ^ 
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^The seed may be brought into contact with the soil and a much 
better stand obtained by using press-wheel drills. On sloping land 
it is necessary to employ a drill that has the press wheels built into 
the frame of the drill. The drills that seed in rows 10 inches apart 
are known as semideep-f urrow drills, and those' that seed in rows 12 
or 14 inches apart are known as deep-furrow drills. 




OREG-4I 

FiGUKK 24. — A hoe drUl eouverteU to a semideep-furrow drill by arranging the 
furrow openers in two rows, si)aced 20 inches apart in both rows. Sheet-iron 
wings ridge loose soil and trash between seeded rows. 

The semideep-furrow drill is most used in summer-fallow areas 
on level or gently sloping land. The 10-inch spacing of furrows al- 
lows clods and trash to be thrown into ridges between the furrows. 

The furrow openers may be placed in two rows, one 20 inches in 
front of the other. In each row the furrow openers are 20 inches 
apart and in the two rows they are staggered so that the furrows 
in which the seed is planted are 10 inches apart. If these furrows 
are less than 10 inches apart, the furrow openers in the back row 
throw^ soil into the furrows made by the openers in the front row. 

Some farmers have converted hoe drills into semideep-furrow drills 
by rearranging the furrow openers and attaching wings of sheet iron 
for ridging the soil between the rows (fig. 24). 

The deep-furrow drill spaces the gi'ain rows at either 12 or 14 
inches. On this drill the disk-type furrow openers are placed in one 
row. the shovel-type openers in two rows (fig. 25.) The wide spacing 
permits the movement of a large amount of loose soil and trash from 
the area in which the seed is placed (fig. 26). The removal of this 
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on fleei>£«rrow drill. Extra wings have 
Sins Hme. ' "^"'"^'ifo" of soil for weed control at 




OREG-40 



^"^bottom^'T^M^^^i^^ sliovel^type deep-furrow drill. Seed is placed in the 

the furrows "*''^^^- ^^^^^ soil and trash is thrown into ridges between 
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soil permits placing the seed hi moist soil without its being covered 
too deep. The ndges afford protection to young grain against wind 
and retain snow or rain. 



ROW-CROP PLANTERS 

By slight modifications grahi drills can be made suitable for plant- 
ing row crops through a stubble mulch. Disk- or shovel-type furrow 
openers may be attached to standard grain drills and used for row^ 
crop planting by stopping enough of the holes to give the desired 
spacing of the rows. It may be necessary to change the design of the 
furrow openers to give a more desirable ratio between the depth of 
furrow and the area cleared of mulch. 

The addition of a coulter, or jointer, to cut or move the trash may 
be all that is required for some types and quantities of residue. 



U. 5. GOVERNMENT PRINTING OFFICE! 1942 



For sale by the Superintendent of Documents. Washington. D. C. Price 10 Cents. 



